Abstract-We establish Stechkin-Marchaud-type inequalities for some Feller operators by using some modified Ditzian-Totik modulus of smooth -ness. Then we derive some inverse results for this family of operators. Moreover combining the inverse results with the direct estimates we obtain a approximation equivalent theorem.
I. INTRODUCTION AND MAIN RESULTS
The approximation of functions by linear operators plays an important role in the support vector machine classification and computer aided geometric design Ref.
[1]- [2] . There have been many interesting results on this subject Ref. [3] - [11] , [14] . A typical problem from this approximation theory is how to provide the smoothness properties of a target function f from the sequence of approxi -mation errors. The investigation of this problem has a long history and many inverse theorems have been developed. It is well known that the key to solve this kind of problems is to establish various Bernstein-type or Marchaud-type inequa -lities, Ref. [3] - [12] . In this paper we continue to study this problem. We will derive Stechkin-Marchaud-type inequalities for some Feller 
To specialize (1), let 1 2 , , Y Y … be indep -endent and identically distributed random variables, set
Then we define Feller type operators as follow [6] .
We recall some previous results related to this problem.
We first recall the fundamental result on the Bernstein operator
To this end we introduce some basic notations.
continuous and bounded on (0,1)},
Using the weighted modulus of continuity [4] . Wickeren [8] improved above result and obtained 
.
Now we want to extend above results to a large family of operators. To this end we consider a special type Feller operators as:
n S f x are Szasz operators and Baskakov operators, for 0 c = and 1 c = respectively see [14] - [18] . In other words,
We use the property of Gamma function
. This type of operators are known as Lupas-Baskakov operators for 0 c > . They have some important approximating properties. For instance, they play an important role in the approximation of functions with bounded variation.
To state our results we need some new notations. 2 ( ) (1 ), c 0;
We choose a modified modulus of smooth -ness
Using this modulus we obtain the following StechkinMarchaud inequality for Lupas-Baskakov operators.
and n ∈ , there is a constant M independent of n and x , such that 
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The proof of (9) 
Based on Lemma 2.1 and Lemma 2.3, it is not difficult for one to prove the following two Theorems. We omit the details. ; following theorem buy using the technique from [8] .
Then we provide a upper estimate for ) . 
